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Introduction
Periodontitis was found to have a relationship with 
a number of systemic health conditions, including 
diabetes, stroke, cardiovascular disease, and pneu-
monia.1−4 An otherwise healthy population with se-
vere periodontitis has high inflammatory markers 
of C-reactive protein (CRP) and interleukin (IL)-6. 
The more severe periodontitis is, the higher serum 
concentrations of inflammatory markers that exist5. 
In addition, the severe type of periodontitis induces 
chronic inflammation and an immune reaction which 
depresses erythropoiesis and results in anemia.6 
Chronic periodontitis can be a definite cause of ane-
mia of chronic disease (ACD). ACD commonly occurs 
with chronic infections, inflammation, autoimmune 
diseases, cancers, and chronic kidney diseases.7,8 
Therefore, ACD has been called many things, such 
as anemia of inflammation, anemia of infection, 
anemia of malignancy, anemia of defective iron uti-
lization, and anemia of renal disease. This anemia 
is characterized by decreased plasma iron and 
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iron-binding capacity, impaired release of reticu-
loendothelial iron into the plasma, a modest de-
crease in red blood cell (RBC) survival, and relative 
failure of bone marrow to increase RBC production.9 
Their clinical similarities were the reason that these 
anemias were classified into a single category, ACD.
ACD is often mistaken for iron-deficiency anemia 
(IDA), because low serum iron and decreased trans-
ferrin saturation are found in both conditions. A 
major condition associated with ACD is the marked 
dysregulation of iron homeostasis by a reticuloen-
dothelial block rather than a true iron deficiency. 
The differential diagnosis between ACD and IDA is 
very important to avoid unnecessary iron replace-
ment therapy. Because the etiology of ACD is multi-
factorial, there is no specific therapy for ACD. If its 
underlying cause is found and treated successfully, 
the anemia will resolve immediately.
Periodontitis is very common clinically, but there 
are very few case reports demonstrating the direct 
causal relationship between periodontitis and ACD. 
Dental practitioners and medical doctors often ig-
nore the oral manifestations and changes in the RBC 
distribution width (RDW) and mean corpuscular vol-
ume (MCV) until the hemoglobin level is very low. 
Therefore, a rare case in which severe chronic peri-
odontitis resulted in ACD is described in this arti-
cle. After the periodontitis was resolved, all blood 
values returned to normal ranges, and the patient 
completely recovered from ACD. A detailed oral ex-
amination in the investigation of patients with unex-
plainable ACD is necessary and important. This case 
report provides valuable evidence on this subject.
Case presentation
A 50-year-old woman required assistance from her 
two sons to visit the dental department of Kaohsiung 
Chang Gung Memorial Hospital because of weakness, 
difficulty in chewing foods, and teeth mobility over 
a 2-year period. The patient looked debilitated but 
denied having any systemic diseases (Fig. 1A). One 
year before her dental visit, she had consulted a 
family medicine department with the complaint of 
general weakness and limited walking ability. At that 
time during a routine check, the hematologic study 
revealed anemia, but no definite diagnosis was made 
and no special therapy was given. The laboratory 
data given 1 year before her dental visit showed a 
white blood cell (WBC) count of 5.3  103/L, an RBC 
count of 2.95  106/L, hemoglobin (Hb) of 9.1 g/dL, 
an MCV of 93.7 fL, hematocrit (Hct) of 27.7%, stand-
ard deviation of red cell distribution width (RDW-SD) 
of 49.0 fL, a platelet count of 254  103/L, ferritin of 
108 ng/mL, serum iron of 39 g%, total iron-binding 
capacity (TIBC) of 172 g%, folate of 4.5 ng/mL, vi-
tamin B12 of 480 pg/mL, normal blood sugar, nor-
mal renal and hepatic function, but increased CRP, 
and mildly decreased albumin (Table 1, column 3). 
Due to her worsening condition of cachexia and loss 
of body weight, she was forced to accept dental 
treatment, but still hesitated because of irrational 
fears to face dentists, the so-called dentophobia. 
She admitted that fear of the situation often brought 
on a panic attack or severe anxiety.
A detailed oral examination and panoramic 
check revealed extremely poor oral hygiene, heavy 
Table 1. Laboratory data of a 50-year-old woman with anemia of chronic disease
Item
 1 year before the 
At the dental visit
 After transfusing 
Normal range
 dental visit  4 packs of RBCs
WBC (/L) 5.3  103 5.1  103 5.5  103 3.5−11  103
RBC (/L) 2.95  106 2.49  106 3.84  106 4−5.2  106 
Hb (g/dL) 9.1 7.6 11.6 12−16*
MCV (fL) 93.7 87.1 92.4 80−100
MCH (pg/cell) 30.8 30.5 30.2 26−34
Hct (%) 27.7 21.7 35.5 36−46
RDW-SD (fL) 49.0 39.8 46.9 38−45
Plt (/L) 254  103 251  103 26.7  103 150−400  103 
Ferritin (ng/mL) 108 126 − 28 (6−142)
Fe (g%) 39 32 − 40−150
TIBC (g%) 172 156 − 250−400
Fe/TIBC (%) 22.7 20.5  
Folate (ng/mL) 4.5 4.2 −  2.5
Vitamin B12 (pg/mL) 480 399 − 160−970
*The degree of anemia was scaled by the Hb level as mild (Hb, 10.0 g/dL to normal limits), moderate (Hb, 8.0−9.9 g/dL), severe 
(Hb, 6.5−7.9 g/dL), and life-threatening anemia (Hb,  6.5 g/dL). WBC  white blood cell; RBC  red blood cell; Hb  hemoglobin; 
MCV  mean corpuscular volume; MCH  mean corpuscular hemoglobin; Hct  hematocrit; RDW  red cell distribution width; 
SD  standard deviation; Plt  platelet; Fe  iron; TIBC  total iron-binding capacity.





Fig. 1 (A−D) A 50-year-old debilitated woman with severe anemia who suffered from gum swelling and high mobility 
of many teeth over a 2-year period. Heavy calculus deposition, teeth migration, and severe alveolar bone destruction 
were noted in the panoramic radiographs. (E−H) Dramatic recovery of the severe anemia, improvement in the quality 
of life, and body weight gain were obvious 4 months after radical periodontal therapy, extraction of 21 hopeless 
teeth, and delivery of new dentures.
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calculus deposition, severe gingival swelling, mod-
erate to severe alveolar bone loss, and periodontitis 
with high mobility of many teeth that resulted in 
difficulty in chewing foods and oral hygiene mainte-
nance (Figs. 1B−D). Rechecking the complete blood 
count (CBC) and micronutrients showed a WBC count 
of 5.1  103/L, an RBC count of 2.49  106/L, Hb 
of 7.6 g/dL, an MCV of 87.1 fL, Hct of 21.7%, an 
RDW-SD of 39.8 fL, a platelet count of 251  103/L, 
ferritin of 126 ng/mL, serum iron of 32 g%, a TIBC 
of 156 g%, folate of 4.2 ng/mL, and vitamin B12 of 
399 pg/mL (Table 1, column 4). According to a com-
parison between columns 3 and 4 of Table 1, the ane-
mia had progressively worsened over the past year, 
but no obvious reason was found. After consultation 
with a hematologist, a bone marrow biopsy from 
the posterior iliac crest was performed to demon-
strate increased erythropoiesis in response to severe 
anemia. After all systemic diseases and malignancy 
were excluded, severe periodontitis was proposed 
as the possible cause of the anemia.
In trying to relieve the patient of her dentopho-
bia, we made great efforts to gain her confidence 
and let her feel relaxed during communication and 
the examination. Since the patient’s family hoped 
to finish all dental treatment within a few appoint-
ments, we suggested extracting 21 teeth and per-
forming radical periodontal treatment with a blood 
transfusion and general anesthesia in one visit, and 
then making new dentures to improve mastication 2 
weeks later. They accepted the proposal and decided 
the date of the operation. Four units of packed RBCs 
were transfused prior to surgery so that the Hb im-
mediately increased to 11.6 g/dL. The patient tol-
erated the operation well and had no complications. 
The pathologic study of the excised gingival tissues 
showed severe gum hyperplasia and inflammation 
(Fig. 2).
Fig. 2 Histologic features of the excised gingival tissue 
showing severe gingival hyperplasia and inflammation. 
(hematoxylin and eosin, 66×)
A new denture insertion was delivered 2 months 
later (Figs. 1F−H), so that the patient could eat with-
out any difficulty. Dramatic recovery of ACD with 
CBC and CRP returning to normal ranges with no 
medication was obvious 4 months after the opera-
tion. Thereafter, she was able to establish confi-
dence in dentists and ameliorate her dentophobia. 
The patient subjectively felt much improvement 
in her quality of life including increased happiness, 
physical agility, and body weight gain (Fig. 1E).
Discussion
The relationship between oral infections and sys-
temic diseases has to do with periodontal disease.1−4 
Human periodontal and endodontic infections are 
associated with complex microflora in which hun-
dreds of species are predominately gram-negative 
anaerobes. The anatomic closeness of these micro-
flora to the bloodstream can facilitate transient 
bacteremia and systemic spread of bacterial prod-
ucts, components, and immunocomplexes. From 
available studies, it appears that compared with a 
healthy control group, the total number of leuko-
cytes and plasma level of CRP are consistently 
higher, but the RBC count and level of Hb are lower 
in periodontitis groups.5,6 This means that the peri-
odontitis group possesses a trend towards ACD. 
ACD, the second most prevalent anemia to IDA, 
often occurs in patients with chronic renal or car-
diovascular diseases, chronic infections, inflamma-
tion, and neoplasia. ACD usually coexists with the 
presence of adequate iron stores and vitamins. 
Because the etiologies, mechanisms and pathogen-
esis of ACD are not clearly delineated, their bound-
aries are indefinite. To the present, ACD is defined 
by its clinical and laboratory features, so there are 
no precise diagnostic criteria. The possible mecha-
nisms of ACD include decreased RBC survival, an 
impaired erythropoietic response to anemia by in-
effective erythropoiesis or existing inhibitors, and 
decreased utilization of reticuloendothelial iron for 
Hb synthesis.
The major pathophysiology of ACD is due to the 
inability of macrophages to release iron which nor-
mally comes from the breakdown of senescent RBCs, 
so serum iron falls while the iron stores are normal 
or increased. From Table 2, a conclusion can be 
drawn that ACD is characterized by decreased serum 
iron, decreased transferrin saturation (serum iron 
over TIBC), and increased ferritin. The plasma TIBC 
is usually normal or low in ACD but increased in IDA, 
although this is not sufficiently reliable to distin-
guish these two disorders. For ACD, the decrease in 
transferrin saturation primarily reflects the de-
creased level of serum iron. But for IDA, transferrin 
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saturation may be even lower because TIBC is in-
creased. Therefore, ACD may be mistaken for IDA, 
because low serum iron and decreased transferrin 
saturation are found in both conditions. Under such 
a situation, serum ferritin is the unique noninvasive 
test to differentiate ACD from IDA.8,9 It is important 
to note that ACD should be carefully distinguished 
from IDA to avoid unnecessary iron replacement 
therapy.
By referring to column 4 of Table 1, it is clear 
that at her first dental visit, the CBC data of this 
patient revealed severe anemia (Hb, 7.6 g/dL) and 
severely low Hct (21.7%) but homogenous normocy-
tosis (normal MCV and RDW). Generally, the degree 
of anemia in ACD is often mild with Hct levels within 
the range of 30−40%.10,11 Sometimes as in this case, 
anemia in ACD may be more severe with the Hct 
below 25%.11,12 ACD is usually normochromic (normal 
Hct) and normocytic (normal MCV), but may be hy-
pochromic (low Hct) and microcytic (low MCV).12 
In terms of timing, hypochromia always precedes 
microcytosis in ACD, which is in contrast to the sit-
uation with IDA.10,13 In ACD patients, the RDW, an 
assessment of heterogeneity of red cell volume, 
was also found to be either normal or increased.13,14 
Therefore, the anemia of ACD is not well classified 
with MCV or RDW.15,16 For the patient in this case 
report, the transferrin saturation (Fe/TIBC) changed 
from 22.7% to 20.5%, and ferritin was always 
 100 ng/mL during the entire year before her dental 
visit. As a general rule, an MCV of  70 fL, transferrin 
saturation of  16%, and serum ferritin of  20 ng/
mL are only found in IDA.13 These data greatly dif-
fer from those in ACD (an MCV rarely  70 fL, trans-
ferrin saturation of  16%, and a high serum ferritin 
of  50 ng/mL). A comparison of this patient’s hema-
tologic features (Table 1, columns 3 and 4) showed 
that the hypochromia was getting worse, and mod-
erate anemia with heterogeneous normocytosis was 
shifting to severe anemia with homogenous nor-
mocytosis during the previous year. As a result of 
these findings, ACD was determined to be an exist-
ing condition.
The increased CRP and increased ferritin re-
flected the correlation between ACD and chronic 
infection. After all systemic diseases and malignancy 
were excluded, chronic infection resulting from se-
vere periodontitis was the only possible etiology of 
ACD in this case. Iron is an essential nutrient for 
proliferating microorganisms. The sequestration of 
iron from microorganisms to the reticuloendothelial 
system is believed to be a potentially effective de-
fense strategy to inhibit the growth of pathogens17. 
Proinflammatory cytokines, such as IL-6, IL-1 and 
TNF-, divert iron from the circulation to the retic-
uloendothelial system in lymph nodes and spleen. 
This process is facilitated through increased eryth-
rophagocytosis, increased production of ferritin, 
increased uptake of ferrous iron, and reduced re-
lease of iron by macrophages, and finally results in 
a reticuloendothelial block.7,8 The reticuloendothe-
lial block also stops the supply of iron and results in 
its side effect, ACD. However, the blockage of re-
ticuloendothelial iron release in the pathogenesis of 
ACD remains to be further explored.
If possible, curing the underlying disease is the 
best therapy for ACD. Treating ACD is associated with 
a relatively poor prognosis among patients with can-
cer, chronic renal disease, and congestive heart fail-
ure. The severe anemia in the patient in this case 
report dramatically recovered after extracting many 
hopeless teeth and resolving the periodontitis. Nor-
mally, a blood transfusion is not necessary, because 
the degree of anemia in ACD is not severe enough to 
produce symptoms. For the sake of the patient’s 
dentophobia, general weakness from severe anemia 
and the emergent need for radical dental care, we 
planned a single-stage treatment by removing 21 hope-
less teeth and surgical periodontal flap therapy with 
deep curettage and root planning of all remaining 
teeth with a blood transfusion and general anesthe-
sia. A blood transfusion with packed RBCs can provide 
rapid and effective therapy for promoting the pa-
tient’s general status in a short period of time and 
speeding the healing of an operative wound. The gen-
eral anesthesia procedure decreased the patient’s 
fears, and the cardiovascular reaction was in a safer 
condition which favored the surgical intervention. 
Complete recovery of the severe anemia and im-
provements in the health-related quality of life were 
obvious 4 months later. All blood values returned to 
normal with no medication.
Relevant research suggests that decreased eryth-
ropoietin production plays an important role in ane-
mia due to infection, inflammation or malignancy.18 
Progress in understanding the pathophysiology of 
ACD has improved the therapeutic strategies, in-
cluding treatment of the underlying disease and 
the use of erythropoietic agents or blood transfu-
sions. One is advised to remember that treating 
Table 2. Iron-related characteristics of typical anemia 




TIBC Normal or low High
Transferrin saturation Low Much lower
(Fe/TIBC)
Ferritin High Low
Fe  serum iron; TIBC  total iron-binding capacity.
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ACD should include checking and proving all sup-
posed etiologic factors, whenever they are possi-
ble and available.
This case report provides a good example of the 
direct causal relationship between periodontitis 
and ACD. It is very important to consider periodonti-
tis as one of the possible etiologies of ACD during 
medical screening, when no other explainable causes 
are obvious. If identified during medical screening, 
the ACD can dramatically be improved by successful 
treatment of the underlying periodontitis.
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